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PH KNYLBK NZI M I DAZOLE PER I V ATI VES AS LIGANDS FOR 

GABARECID.PTORS 

The present invention relat es to a class of subst ituted 
f) bonzimidazole derivatives and to their use in therapy. More particularly, 
this invention is concerned with substituted 1 -phenylbenzimidazolo 
derivatives which are ligands for GABAa receptors and are therefore 
useful in the therapy of deleterious ment al states. 

Receptors for the major inhibitory neurotransmitter, gamma- 
10 ammobutyric acid (GABA), are divided into two main classes: (1) GABAa 

receptors, which are members of the ligand-gated ion channel superfamily: 
and (2) GABAb receptors, which may he members of the G-protem linked 
receptor superfamily. Since the first cDNAs encoding individual GABAa 
receptor subumts were cloned the number of known members of the 
If) mammalian family has grown to include at least six cx subumts, four p 
subumts, three y subunits, one 6 subunit, one e suhunit and two p 
subumts. 

Although knowledge of the diversity of the GABAa receptor gene 
family represents a huge step forward in our understanding of this Ugand- 
an gated mu channel, insight into the extent of subtype diversity is still at an 
early stage. It has been indicated that an a suhunit. a [\ subunit. and a y 
subunit constitute the minimum requirement for forming a fully 
functional GABAa receptor expressed by transiently transfecting cDNAs 
into cells. As indicated above, o, :; and p subumts also exist., but are 
present only to a minor extent in GABA-. receptor populations. 

Studies of receptor size and visualisation by electron mirrnscopv 
conclude that, like other members of the 1 igaiid-gat ed ion channel family, 
the native GABAa receptor exists in pentaineric form The seleciion of at 
least one u. one \\ and one y subunit from a repertoire of seventeen allows 
' for the possible existence of more than 10,000 pentamenc subuml 

ee ! i! bin a t ion Moreover, 'in - calculation ■ -verlooks t lie addit lonal 
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permut ations t hai, would be possible if the arrangement, of subunits 
around the ion channel had no constraints (i.e. thv.ro could be 120 possible 
variant s for a receptor composed of five different, subunits). 

Receptor subtype assemblies which do exist include, amongst many 
others,. uip2y2, «2p2/3y2, a3py2/3. a2p y l, <x4fJ5, a5p3y2/3, ubpy2 and <x0pb\ 
Subtype assemblies containing nnul subunit are present in most areas of 
the brain and are thought to account for over 40% of GABAa receptors in 
t he rat. Subtype assemblies cont aining u2 and u3 subunits respectively 
are thought to account for about 25% and 17% of GABAa receptors in the 
rat. Subtype assemblies containing an a 5 subunit are expressed 
predominantly in the hippocampus and cortex and an; thought, to 
represent about 4% of GABAa receptors in the rat. 

A characteristic property of all known GABAa receptors is the 
presence of a number of modulatory sites, one of which is the 
Id benzodiazepine (BZ) binding site. The BZ binding site is the most explored 
of the GABAa receptor modulatory sites, and is the site through which 
anxiolytic drugs such as diazepam and tcmazepam exert their effect. 
Before t he cloning of the GABAa receptor gene family, the benzodiazepine 
binding site was historically subdivided into two subtypes. BZ 1 and BZ2. 
20 on t he basis of radioligand binding studies. The BZl subtype has been 

shown to be pharmacologically equivalent, to a GABAa receptor comprising 
the (/] subunit in combination with a p subunit and y2. This is the most 
abundant GABAa receptor subtype, and is believed to represent almost 
half of all GABAa receptors in the brain. 

Two other major populations are the <x2py2 and <x3Py2/3 subtypes, 
f'.i^ci her t hese const it ute approximately a further Wa, of t he total < 1APA \ 
receptor repertoire. Pharmacologically t his combmat ion appears to be 
equivalent to the BZ2 subtype as defined previously bv radioligand 
binding, alt hough the BZ2 subtype may also include certain ubeontaming 
subtype assemblies. The physiological role of these subtypes has hit horto 



2 



30 



WO W/31923 



3 



l'< l7f;iW8/(lt)322 



been unclear because no sufficiently selective agonists or antagonists wore 
known. 

It is now believed that, agents acting as BZ agonists at al|3y2, u2|iy2 
or u3(Vy2 sub units will possess desiral)lo anxiolytic- properties. Compounds 
which are modulators of t he benzodiazepine binding site of the GABA A 
receptor by acting as BZ agonists are referred to hereinafter as "GABAa 
receptor agonists". The ul -selective GABAa receptor agonists alpidem and 
Zolpidem are clinically prescribed as hypnotic agents, suggesting that at 
least some of the sedation associated with known anxiolytic drugs which 
act at the BZ] binding site is mediated through GABAa receptors 
containing the al subunit. Accordingly, it is considered that GABAa 
receptor agonists which interact more favourably with the rx2 and/or «3 
subunit than with al will be effect ive in the treatment of anxiety with a 
reduced propensity to cause sedation. Also, agents which are antagonists 
or inverse agonists at al might be employed to reverse sedation or 
hypnosis caused by cxl agonists. 

The compounds of the present invention, bemg selective ligands for 
GABAa receptors, are therefore of use; m the t reatment, and/or prevent ion 
of a variety of disorders of the central nervous system. Such disorders 
include anxiety disorders, such as panic disorder with or without 
agoraphobia, agoraphobia without history of panic disorder, animal and 
other phobias including social phobias, obsessive-compulsive disorder, 
stress disorders including post-traumatic and acute stress disorder, and 
generalized or sulist ance-induced anxiety disorder; neuroses; convulsions; 
migraine; depressi ve or bipolar disorders, for example si mile-episode or 
recurrent major depressive disorder, dysthymic disorder, bipolar 1 and 
bipolar ] 1 manic disorder-, and eyelet hymic disorder: psvohoi ic disorder- 
including schizophrenia: neurodegenoration arising from cerebral 
ischemia: attention deficit hyperactivity disorder: and disorders of 
arcadian rhythm >•.. in -ubjecis suffering from the effect < of jet lag or 
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Kurt h or disorders for which .selective liquids lor GABA A receptors 
may he ol benefit includes pam and nociception; emesis, including acute, 
delayed and anticipatory emesis, in particular emesis induced by 
chemotherapy or radiation, as well as post-operative nausea and vomiting; 
and muscle spasm or spasticity, e.g. m paraplegic patients. Selective 
hgands lor GABAa receptors may also he effective as pre-medication prior 
to anaesthesia or minor procedures such as endoscopy, including gastric 
endoscopy. 

KB-A-OGIGSO? describes a class of benzimidazole derivatives 
substit uted at the 1 -position by inter alia a phenyl moiety which in turn is 
substituted at the meta position by an optionally substituted phenyl, 
benzimidazolyl or 5- or G-membered monocyclic heteroaromatic group, or 
by an alkoxy or acyl group. These compounds are stated to possess potent 
benzodiazepine receptor affinity, and thus to be useful m the treatment of 
convulsions, anxiety, sleep disorders, memory disorders and other 
disorders sensitive to benzodiazepine receptor binding activity. There is. 
however, no disclosure nor any suggestion in EP-A-06 16807 that the 
precisely defined range of substituents prescribed for the meta position of 
the phenyl moiety might be replaced by any other suhsrit uent . 

The present invention provides a class of benzimidazole derivatives 
which possess desirable binding properties at various GABAa receptor 
subtypes. The compounds in accordance with the 1 present invention have 
good affinity as hgands for t he a'2 and/or <x,3 sub unit of the human GABAa 
receptor. The compounds of this invention may interact more favourably 
with the u2 and/or u',\ subunit than with the u. 1 subunit. Desirably, the 
compounds of t he invent ion will exhibit, fund lonal select ivity in terms <>1 a 
selective efficacy for the o2 and/or </.'{ subunit relative to I he a 1 subunit . 

The compounds oft ho present invention are I WW reeept or 
aibtype hgands havinr. a binding affinity (K,) for the </2 and/or ud .-aibumi, 
as measured in the assav described heremlxdow. of 100 n.M or less 

tV]'ie;i|h, ,,f oil nv h ;i nd ideally of 10 11 \! or Tin eonipmohh m 
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accordance with this invention may possess at least a 2-fold, suitably at 
least a 5-fold, and advantageously at least a 10-fold, selective affinity for 
the (x2 and/or u3 subunit relative to the al suhunit. However, compound 
vvbicb are not selective in terms of their binding affinity for the a2 and/or 
b uii subunit relative to the al suhunit are also encompassed within the 
scope of the present invention; such compounds will desirably exhibit 
functional selectivity in terms of a selective efficacy for the a 2 and/or «8 
subunit relative to the al subunit. 

The present invention provides a compound of formula 1, or a salt, c 
10 prodrug thereof: 




(1) 



wherem 

Y represents a methylene (CH 2 ), carbonyl ((!=()) or thioearbonyl 
(C"-S) linkage; 

H 1 and R- independent ly represent hydrogen, hydrocarbon or a 
heterocyclic group; or R 1 and R' ! , together with the intervening nitrogen 
atom, represent an optionally substituted heterocyclic ring selected from 
azetidinyl. pyrrohdinyl, pipendinvl, ])ipera/niyl. morpholinyl. 
t h lomorphohny 1 and iniida/.olyl; 

K : represents hydrogen, hydrocarbon, a hetcmcycbc group. Ji;iIoi>i-n. 
cyano. trilluoroinot hyl. miro. -OR 1 , -SR ! . SOlv 1 , -SO>R>. -SO'N'R ; 'R ! 
MM." -Nl^mK". NIWO.R 1 '. -CORe C().|; rONRd; 1 or CR >- N'()|{'- : 
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R" and W> independently represent hydrogen, hydrocarbon or a 
heterocyclic group. 

The present invention also provides a compound of formula 1 as 
defined above, or a salt or prodrug thereof, wherein 
5 R1 and Rz independently represent hydrogen, hydrocarbon or a 

heterocyclic group; or W and R 2 , together with the intervening nitrogen 
atom, represent an optionally substituted heterocyclic ring selected from 
azetidinyl, pyrrolidmyl, piperidinyl, pipera/inyl. morphohnyl and 
thiomorpholinyl; and 

10 Y and R 3 art! as defined above. 

Where R 1 and R 2 , together with the intervening nitrogen atom, 
represent an optionally substituted heterocyclic ring, this ring may be 
substituted by one or more, preferably one or two, substituents. Examples 
of optional substituents on the heterocyclic ring include C].<; alkyl and 

If) hydroxy. Typical substituents include methyl and hydroxy. 

For use in medicine, the salts of the compounds of formula 1 will he 
pharmaceutically acceptable salts. Other salts may, however, he useful in 
the preparation of the compounds according to the invention or of their 
pharmaceutically acceptable salts. Suitable pharmaceutically acceptable 

20 salts of the compounds of this invention include acid addition salts which 
may, for example, he formed by mixing a solution of t he compound 
according to the invention with a solution of a pharmaceutically acceptable 
acid such as hydrochloric acid, sulphuric acid, methanesulphonic acid, 
fumarie acid, maleic acid, succinic acid, acetic acid, benzoic acid, oxalic 

2f> acid, citric acid, tartaric acid, carbonic acid or phosphoric acid. 

Furthermore, where the compounds of the invent ion carry an acidic 
moiety, suitable pharmneeut ically acceptable salts thereof may include 
alkah metal sails, e.g. sodium or potassium salts; alkaline earth metal 
salt-:. ...m. calcium or magno aum salts: and salts formed wit h suitable 
organic ligands, e.g. quaternary ammonium salts. 
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The term "hydrocarbon" as used heroin includes straight -chained, 
branched and cyclic groups containing up to 18 carbon atoms, suitably up 
to 15 carbon atoms, and conveniently up to 12 carbon atoms. Suitable 
hydrocarbon groups include Ci . (; alky], (Am; alkenyl, 0 2 -(i alkynyl, C,tv 
eycloalkyl, C ;( -7 eyeloalky 1(C i . r.) alky 1 , mdanyl, aryl and aryl(Ci- f ;)alkyl. 

The expression "a heterocyclic group" as used herein includes cyclic 
groups containing up to 18 carbon atoms and at least one; heteroatom 
preferably selected from oxygen, nitrogen and sulphur. The heterocyclic 
group suitably contains up to 15 carbon atoms and conveniently up to 12 
carbon atoms, and is preferably linked through carbon. Examples of 
suitable heterocyclic groups include C3.7 hetorocycloalkyl, C3.7 
heterocycloalkyl(Ci-(0alkyl, heteroaryl and heteroaryl(Ci <;)alkyl groups. 

Suitable alkyl groups include straight-chained and branched alkyl 
groups containing from 1 to G carbon atoms. Typical examples include 
methyl and ethyl groups, and straight-chained or branched propyl, butyl 
and pentyl groups. Particular alkyl groups are methyl, ethyl, //-propyl, 
isopropyl, isobutyl, (erf-butyl and 2,2-dimethylpropyl. Derived expressions 
such as "Ci ( , alkoxy", "Ci ( , alkylamino" and "C, <-, alkylsuljihonyl" arc to be 
construed accordingly. 

Suitable alkenyl groups include straight -chained and branched 
alkenyl groups containing from 2 to (i carbon atoms. Typical examples 
include vinyl, ally! and dimet hylallyl groups. 

Suitable alkynyl groups include straight-chained and branched 
alkynyl groups containing from 2 to (J carbon atoms. Typical examples 
include ethynyl and propargyl groups. 

Suitable eycloalkyl groups include groups containing, from '■'< io V 
carbon atoms. Part icular eycloalkyl groups arc ryelopropvl and cyelohexv I. 

'lypieai examples < >f ( V, 7 eycloalkyl ( ( ' 1 < ; )alkyl croups include 
'■yelnpropyhnet hyl, cyclohexvlmet In 1 and evelohexylet hvl 

Particular mdanyl groups include indan- 1-yl and indan-2-yl. 

Partnadar aryl groups include phenyl and naphtbvl 
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Particular aryl(Ci <;)alkyl groups include benzyl, phenylethyl, 
phonvlpropyl and napht hyhnethyl. 

Suitable hotcroeycloalkyl groups include azetulinyl, pyrrolidinyl, 
piperidmyl, piperazmyl, morpholinyl and thiomorpholinyl groups. 
5 Suitable: hetoroaryl groups include pyridmyl, quinolinyl, 

isoqumohnyl, pyridazmyl, pynmidinyl, pyrazmyl, pyranyl, furyl, 
benzofuryl, dibenzof'uryl, thienyl, benzthienyl, pyrrolyl, indolyl, pyrazolyl. 
indazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, imidazolyl, 
bcnzimidazolyl, oxadia/oly], thiadiazolyl, triazolyl and tetrazolyl groups. 

10 The expression "heteroaryI(Ci.(;)alkyi" as used herein includes 

furylmethyl, furylethyl, thienylmethyl, thienylethyl, oxazolylmethyl, 
oxazolylothyl, ihiazolylmethyl, thiazolylothyl, iraidazolylmethyl, 
linidazolylethyl, oxadiazolylmethyl, oxadiazolylethyl, thiadiazolylmethyl, 
thiadiazolylethyl, tnazolylmethyl, triazolylethyl, totrazolylmethyl, 

15 tetrazolylethyl, pyndinylmethyl, pyridinylethyl, pyrimidinylmothyl, 
pyrazinylmethyl, quinolmylmethyl and isoquinolinylmethyl. 

The hydrocarbon and heterocyclic groups may in turn be optionally 
substituted by one or more groups selected from Ci <; alkyl, adamantvl, 
phenyl, halogen, Ci-c haloalkyl, Ci.r, ammoalkyl, trifluoromethy 1, hydroxy, 

~° (, i a alkoxy. aryloxy, keto, Ci 3 alky lcnedioxy, nit ro, cyano, carboxy, (J* « 
alk oxyearbonyl, C2 c. alkoxycarbonyl(Ci.(;)alkyI, C2 r> alkylcarbonyloxv. 
arylcarbonyloxy, aininocarbonyloxy, C-21, alkylearbonyl, arylcarbonyl. Ci (. 
alkyl thio, C u; alkylsulphinyl, Ci <, nlkylsulphonyl, arylsulphonyl, -NU V R« . 
-NR V C()R". -NIW(> 2 K W . -NK^SOvl?-, -CI I;>NR v SO«>R»\ -NHOONRvR*. 

Z~> >NIWi« -S0 2 NR v R»- and -CH2SO2NR-R*, in which R v and R w 

independent ly represent hydrogen, „ alkyl. aryl or aryl((\ «)aJkyl. 

The lerin "halogen" as used herein includes fluorine, chlorine. 
br(>niine and iodine, especially fluorine. 

The present invention includes within its scope prodrugs of the 
compounds of formula ! above. In general, surh prodrugs will be 
fund tonal dere. at 1 ees of t he c, unp; mil 1 h .-Hormula 1 which are rendilv 
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convertible ///. / u o into t in; required compound of formula I. Conventional 
procedures for the selection and preparat ion of suitable prodrug 
derivatives are described, for example, in Design of Prodrugs, ed. H. 
Bundgaard, Elsevier, 1985. 

Where the compounds according to the invention have at least one 
asymmetric centre, they may accordingly exist as enantiomers. Where t he 
compounds according to the invention possess two or more asymmetric 
centres, they may additionally exist as diastereoisomers. It is to be 
understood that all such isomers and mixt ures thereof in any proport ion 
are encompassed within the scope of the present invent ion. 

Suitable values for the substituents R 1 and R 2 include hydrogen, 
C M , alkyl, aryl(Ci <;)alkyl and heteroaryl(Ci ,,)alkyl, any of which groups 
may be optionally substituted. Typical substituents include C Mi alkyl, Ci <; 
alkoxy and halogen. 

Particular values of R 1 and R' include hydrogen, methyl, ethyl and 
pyridmylmethyl. 

Suitably, one of R 1 and R 2 is other than hydrogen. 

Where R 1 and R-, together with the intervening nitrogen atom, 
represent an optionally substituted heterocyclic ring, this ring is suitably a 
piperidmyl, morpholmyl. thiomorphohny 1 or nunlazolyl ring, any of which 
rings may be unsubstituted or substituted by one or more, preferably one 
or two, substituents. typically hydroxy. In this context, typical values for 
the -NhVR- moiety include hydroxy-piperidinyl, morpholmyl. 
thiomorpholinyl and imida/olyl, preferably morpholmyl. 

Suitable values for the substituent R- 1 include hydrogen, halogen, 
cyane. nitro, trifiuoromethyl. pyrrolyl, furyl, isoxa/.olvl, amino. C 
alkylammo, di(Ci <;)a Iky lam ino. Cm, alkyl, (',« alkoxv. aryK'C |., ; )alkosy. Cm, 
alk\ lcarbonyl, C ., alkylsu lp hum 1 and -CR i NOIC. in which IC and 1C 
independently represent hydrogen, methyl or ethyl. A particular value of 
1C 1 is ( ' i imi I ky I. especia lly methyl. 
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A particular sub-class of compounds according to the invention is 
represented by the compounds ol' formula II, and salts and prodrugs 
1 hereof: 



Y 1 represents a methylene (Cl\ >) or carhonyl (( -=(.)) linkage; 

R 1:i represents hydrogen, halogen, cyano, nitro, trifluoromethyl, 
I)yrrolyl, furyl, isoxa/olyl, amino, Cm; alkylammo, di(C]-r>)alkylaraino, Ci 
alkyl, Cm; alkoxy, C2-G alkylcarbonyl. Cm, alkylsulphonyl or -CR 4 =NOR 5 ; 
and 

R 4 and R 5 independently represent hydrogen, methyl or ethyl. 
Suitably, Y 1 represents a carhonyl (C-()) linkage. 
Suitably, R l:! represents Cm, alkyl, especially methyl. 
Specific compounds within the scope of the present invention 
include: 

1 - l:^(ni()r])h()hn-4^vl(%arh()nyl)plK^\ylJ-ri-in('th>dh('n/.inn(laz()k': 
1 - |:^(A^yV-(liid.hylanii(l())j)h(!iiyI|-f)-ni(>thylhen/.imi(la/.()le; 

1 -['■>-( -1-pyndylmet hylamido)i)henyl|-. : ) -met.hylben/inuda/.ole. 

1 d^-("M'yi'iflyhii(dhyl;nni(l())i)h(my]|-"i-ini'thy]b('n/nni(l:i/()3('': 

1 ! : !-(t hiomorpholin-'l --ylcarbonyl)phenyl |-f>-met hyl ben /imidazole: 

1 |< 1 ( 1 hydroxypiperidm 1 \ lcarbonyDithonyl] o-met hylbenzini ida/ole; 

I [; !-(niorpholin -• I -vim el hyl (phony l|-a-mot hy lb m /imidazole; 

I ( '■ '<-t i in ii l;i /i i] - I \ 1 hum b \ I ipheiiy I |-a-mol h villi Mi/i m id a /ole ; 




(ID 



wherein 
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and salts and prodrugs thereof. 

Also provided by tho present invention is a method for the 
treatment and/or prevention of anxiety which comprises administering to 
a patient in need of such treatment an effective amount of a compound of 
5 formula 1 as defined above or a pharmaceutically acceptable salt thereof. 
Further provided by the present invention is a method for the 
t reat ment and/or prevention of convulsions (e.g. m a pat ient suffering from 
epilepsy or a related disorder) which comprises administering to a patient 
in need of such treatment an effective amount of a compound of formula 1 

10 as defined above or a pharmaceutically acceptable salt thereof. 

The binding affinity (Ki) of the compounds according to t he present 
invention for the «3 sub unit of the human GABAa receptor is conveniently 
as measured in the assay described horeinbelow. The n'A subumt binding 
affinity (K,) of t he compounds of the invention is ideally 10 nM or less, 

15 preferably 2 nM or less, and more preferably 1 nM or less. 

The compounds according to tho present invention will ideally elicit 
at least a -10%, preferably at least a 50%, and more preferably at least a 
(>0%, potentiation of the (J ABA EC20 respon.se in stably transfected 
recombinant cell lines expressing the c/3 subunit of the human GAB A .\ 

^0 receptor. Moreover, the compounds of the invention will ideally elicit at 

most, a 30%. preferably at most a 20%, and more preferably at most a 10%. 
potentiation of the GABA EC20 response m stably transfected recombinant 
cell lines expressing the al subunit of the human GABA a receptor. 

The potentiation of the GABA EG> ( > response in stably transfected 

>:) l" !, ' s expressing the ali and a 1 subunits of the human GABA\ receptor 

ran convenient ly he measured by procedures analogous to the protocol 
described in Wafford ,•/ <j/.. Mol. Pharmacol.. 50. G70-(17.S. The 

procedure will suitably lie carried out utilising cultures <>f stahlv 
t ransfectod eukaryot ic cells, typically of st ably l ranr.fected mouse I ,t k 

id fibroblast cells. 
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The compounds according lo I ho present invention exhibit anxiolytic 
activity, as demonstrated by a positive response in the elevated plus maze 
and conditioned suppression of drinking tests (of. Dawson et al., 
Psychopharmacology, 1995, 121, 109-117). Moreover, the compounds of 
f> the invention are substantially non-sedating, as confirmed by an 

appropriate result obtained from the response sensitivity (chain-pulling) 
test (cf. Bayley et al., J. Psychopharmaeol ., 1996, 10, 20(>-213). 

The compounds according to the present invention may also exhibit 
anticonvulsant activity. This can be demonstrated by the ability to block 

10 pontylenetetrazole-induced seizures in rats and mice, following a protocol 
analogous to that described by Bristow et al. in J. Pharmacol. Exp. Ther.. 
1996, 279, 492-501. 

In order to elicit their behavioural effects, the compounds of the 
invention will ideally be brain-penetrant; in other words, these compounds 

15 will be capable of crossing the so-called "blood-brain barrier". Preferably, 
the compounds of the invention will be capable of exerting their beneficial 
therapeutic action following administration by the oral route. 

The invention also provides pharmaceutical compositions 
comprising one or more compounds of this invent ion m association with a 

20 pharmaceutically acceptable carrier. Preferably these compositions are m 
unit dosage forms such as tablets, [nils, capsules, powders, granules, 
sterile parenteral solutions or suspensions, metered aerosol or liquid 
sprays, drops, ampoules, auto-injector devices or suppositories; for oral, 
parenteral, intranasal, sublingual or rectal administration, or for 

25 administration by inhalation or insufflation, for preparing solid 

••ompositions such as tablets, the principal active ingredient is mixed will) 
a pharmaceutical carrier, e.tr. conventional tahleting ingredients such as 
corn standi, lactose, sucrose, sorbitol, tale, stearic acid, magnesium 
•■t carat e, dicalcium phosphate or gums, and ot her pharniaceut iral 

•>0 diluents, e.<>, water, to form a solid prelbrmulai ion composition containing 
■> bomosjenemis mixture ot a compound ol'ihe pri'sein invention, or a 
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pharmaeeivtiealry acceptable salt (hereof. When referring to t hose 
preformulation compositions as homogeneous, it is meant that the active 
ingredient is dispersed evenly throughout the composition so that the 
composition may be readily subdivided into equally effective unit dosage 
5 forms such as tablets, pills and capsules. This solid preformulation 

composit ion is then subdivided into unit dosage forms of the type described 
above containing from 0.1 to about. 500 mg of the active ingredient of the 
present, invention. Typical unit dosage forms contain from 1 to 100 mg, for 
example 1, 2, 5, 10, 25, 50 or 100 mg, of the active ingredient. The tablets 

10 or pills of the novel composition can be coated or otherwise compounded to 
provide a dosage form affording the advantage of prolonged action. For 
example, the tablet or pill can comprise an inner dosage and an outer 
dosage component, the latter being in the form of an envelope over the 
former. The two components can be separated by an enteric layer which 

15 serves to resist disintegration in the stomach and permits the inner 

component to pass intact into the duodenum or to be delayed in release. A 
variety of materials can be used for such enteric layers or coat ings, such 
materials including a number of polymeric acids and mixtures of polymeric 
acids with such materials as shellac, eotyl alcohol and cellulose acetate. 

20 The liquid forms m which the novel compositions of the present 

invention may be incorporated for administration orally or by injection 
include aqueous solutions, suitably flavoured syrups, aqueous or oil 
suspensions, and flavoured emulsions with edible oils such as cottonseed 
oil, sesame oil. coconut oil or peanut oil, as well as elixirs and similar 

2o pbarmaceut ica] vehicles. Suitable dispersing or suspending agents for 
aqueous suspensions include synthetic and natural gums such as 
tragacanth. acacia, alginate, dextran. sodium carhoxymet hylcellulose. 
nut by lee 1 1 ul< ise . poly v l n\ 1-py rrohdune or gelatin. 

In the treatment of anxiety, a ^ uitnble dosage level is about 0 01 to 

; *0 2: >( ) mg/kg per day. preferably about 11.05 to 100 nig, 'kg per da \ . and 
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espeeia lly about 0.05 to o mg/kg per day. The compounds may bo 
administered on a regimen of 1 to 4 times per day. 

The compounds in accordance with the present invention may be 
prepared by a process which comprises reacting a compound of formula J 1 1 : 




wherein Y, It 1 , R 2 and R 3 are as defined above; with formic acid, typically 
at an elevated temperature. 

In another procedure, the compounds according to the present 
invention in which Y represents a methylene linkage may be prepared by 
a process which comprises t reating a compound of formula IV: 




( ) 

<iV) 

in 

wherein R'. K ' and R :; are as defined above: with a reducing agent such a.- 
lithium aluminium hydride. 

I n a further procedure, t he compounds according to the present 
invention in which Y represents a I hioe.a rbonyl linkage may be prepared 
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by a process winch comprises treating the corresponding- compound of 
formula IV as defined above with Lawesson's reagent |2,4-bis(4- 
methoxyphcnyl)-! ,3-ditMa-2,4-diphosphetane-2/1-disulphide] or 
phosphorus pentasulphide in a suitable solvent, e.g. pyridine, at ambient 
f> or elevated temperatures, suitably at the reflux temperature of the 
solvent. 

In a yet further procedure, the compounds according to the present 
invention in which Y represents a methylene linkage may be prepared by 
a process which comprises reacting a compound of formula V with a 
10 compound of formula VI: 




wherein K. 1 , R- and R :! are as defined above, and I, represents a suitable 

1 f> leaving group. 

The leaving group L is suitably a halogen atom, e.g. chloro, m winch 
case the reaction between compounds V and VI is conveniently earned out 
by stirring the reactants in a suitable solvent, for example N,N- 
dimethylformamide, tetrahydrofuran. acetonil rile or dichloromethane. 

•' ( ' opt ionally in 1 he iirescnce of a base such as pot assium carbonate or 
1 m 't 1 ivlamiuo . 

In a still furt her procedure, the compounds according to the 
invention m which V represents a carbnnvl linkage, i.e. the compounds of 
formula IV as defined above, may be prepared bv a process which 
2f> comprises reacting a compound of formula VI as defined above with a 
■ 1 unpi mud of form u la VII: 
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wherein R 3 is as defined above, and Q represents a reactive carboxylate 
5 moiety. 

Suitable values for the reactive carboxylate moiety Q include esters, 
for example Ci 1 alky] esters; acid anhydrides, for example mixed 
anhydrides with C)..i alkanoic acids; acid hahdes, for example acid 
chlorides; and acylimidazoles. 

0 By way of example, the intermediates of formula VII above wherein 

Q is an acid chloride moiety may be prepared by treating the 
corresponding carboxyhc acid derivative with thionyl chloride in toluene;. 
Similarly, the intermediates of formula VII wherein Q is an acyhmidazole 
moiety may be prepared by t reating the corresponding earboxylic acid 

o derivative with 1 , V-earbonyldhmidazole. Alternatively, the reactive 
carboxylate moiety Q may he obtained by treating the corresponding 
compound wherein Q is carboxy with 1 -( ;*-dimot hylammopropyl)-^- 
ethylcarborlhmide hydrochloride and 1 -hydroxyben/.otriazole hydrate, 
optionally in the presence of i riet hylamine: the resulting activated 

<> carboxylate- intermediate may then suitably lie reacted in situ with the 
required compound of formula VI. 

Typical intermediates of formula V above wherein the leaving group 
L is a halogen atom may suitably be prepared by treating the appropriate 
compound ol form u la \ II w be rem Q represents ear boxy with a reducing 

a agent, lor example lithium aluminium hydride, followed by conversion of 
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the pninarv hydroxy group in the compound thereby obtained into a 
halogen atom by treatment with a thionyl halide such as thionyl chloride. 

The intermediates of formula VII above may suit ably he prepared 
by reacting a compound of formula VIII: 




(VIII) 



wherein K :i and Q are as defined above; with formic acid, typically at an 
elevated temperature. 

10 The intermediates of formula III and VIII above may be prepared by- 

methods analogous to those described in EP-A-0G16H07. 

Where they are not commercially available, the starting materials 
of formula VI may be prepared by methods analogous to those described in 
the accompanying Examples, or by standard methods well known from the 

IT. art. 

It will be understood that any compound of formula I initially 
obtained from any of the above processes may, where appropriate, 
subsequently be elaborated into a furt her compound of formula I by 
techniques known from the art. Indeed, as noted above, the intermediates 

' >i] formula IV a re compounds; according t o t he invention m their own righl. 

Where the a hove -described processes for t he preparation of the 
compounds according to the invention give rise to mixtures of 
stereoisomers, these isomers may be separated by conventional techniques 
such as preparative chromatography. The novel compounds mav be 

- ; ' p re pa rod in race in ic form . or individual en ant lomers mav be p ropnrei I 

'•>'!"•!• h\ i na nt lospecdic svnt he sis or bv ivsolut ion The novel compound 
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may, for example, be resolved into their component enantiomeric by 
standard techniques such as preparative HPLC, or the formation of 
diastereomerie pairs by salt formation with an optically active acid, such 
as (-)-di-p-toluoyl-d-tartarie acid and/or (+)-di-p-toluoyl-l-tartanc acid, 
5 followed hy fractional crystallization and regeneration of the free base. 

The novel compounds may also he resolved by formation of diastereomerie 
esters or amides, followed by chromatographic separation and removal of 
the chiral auxiliary. 

During any of the above synthetic sequences it may be necessary 
10 and/or desirable to protect, sensitive or reactive groups on any of the 
molecules concerned. This may be achieved by means of conventional 
protecting groups, such as those described m Protective Groups in Organ ic 
Chemistry, ed. J.F.W. McOmie, Plenum Press, 1973; and T.W. Greene & 
P.G.M. Wuts, Protective Groups m Organic Synthesis, John Wiley & Sons, 
15 1991. The protecting groups may be removed at a convenient subsequent 
stage using methods known from the art. 

The following Examples illustrate the preparation of compounds 
according to the invention. 

The compounds in accordance with this invention potently inhibit 
20 the binding of PH]-flumazeml to the benzodiazepine binding site of human 
GABAa receptors containing the a'Z or u.'A subunit stably expressed in Ltk- 
cells. 

Peagents 

2f> • Phosphate buffered saline (PBS). 

• Assay buffer: 10 inM KIPPO.,, 100 mM KG1, pll 7.-1 at room temperature. 

• [ :, H1-Flvmiazeni] ( IX nM for «1(Wy:> cells; 18 nM for o2(i'}y2 cells; 10 nM 
in!' (x;i|),'5y2 cells) in assay buffer. 

• Kiuuitrazopani 100 ui\l m assay buffer. 

-SO » Cells resuspended in assay buffer (1 tray to 10 ml). 
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Harvesting Cell a 

Supernatant is removed from cells. I'BS (approximately 20 ml) is 
added. The cells are scraped and placed in a 50 ml centrifuge tube. The 
5 procedure is repeated with a further 1 0 ml of PBS to ensure that most of 
the cells are removed. The cells are pelleted by eentrifugmg for 20 mm at 
:S000 rpm m a bonehtop centrifuge, and then frozen if desired. The pellets 
are resuspended in 10 ml of buffer per tray (25 cm x 25 cm) of cells. 

10 Assay 

Can be carried out m deep 9G-well plates or m tubes. Each tube 
contains: 

• 300 pi of assay buffer. 

• 50 ul of l' ! H]-iluma7.enil (final concentration for ul|33y2: 1.8 nM; for 
15 u2p\3y2: 1.8 nM; for 0:303-/2: 1.0 nM). 

• 50 ul of buffer or solvent earner (e.g. 10% DMSO) if compounds are 
dissolved in 10% DMSO (total); test compound or fluiutrazepam (to 
determine non-specific binding), 10 pM final concentration. 

• 100 ul of cells. 

20 Assays are incubated for 1 hour at .10°C, then filtered using either a 

Tomtec or Brandol cell harvester onto GF/B filters followed by 3 x 3 ml 
washes with ice cold assay buffer. Filters arc- dried and counted by liquid 
scintillation counting. Expected values for total binding are 3000-4000 
dpm for total counts and less than 200 dpm for non-specific binding if 

25 using liquid scintillation counting, or 1500 2000 dpm for total counts and 
less than 200 dpm for non-specific binding if counting with melt ilex solid 
semi lllanf . Binding parameters are determined bv non 1 1 ilea r least 
squares regression analysis, from winch the inhibition constant K, can be 
calculated for each test compound. 

i(! 'I'll*' compounds of t be accompanying Examples were tested m the 

al».\e a-.sav. and ail wen toiunf m possess a Iv vahu t\ r , ] , , ! ; , ( . ,.| 
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[ :( JI]-nuin;t7('inl from the u2 and/or uA subunil of the hum;m ( \K\ . 
receptor of 1 00 nM or loss. 

EXAM PLE 1 

1 - .UHM o rpjiph n-4-yl oarI)on v l)phe nyll-5 -me thy I b on/imida/olo 

Step 1: 4-Mcthvl-3 A;arboxy-2-nitro dmhenylan une 

4-Methyl-2-nitroanihne, 3-iodobonzoic acid (10 g, 40 mmol), 
pot assium carbonate (5.5 g, 40 mmol) and a catalytic amount of Cul were 
thoroughly mixed and heated to 230°C for 4 hours. The reaction mixture 
was allowed to cool to 100°C and water added. After cooling to room 
t emperature the solution was rendered acidic by careful addition of glacial 
acetic acid. The precipitate was filtered off and washed with 
diehloromethane. Recrysfalhzation from 2-propanoI afforded product. 
Yield 4.3 g. 



Step 2: 2-Amiiio-3'< -arboxy-4 :i nu'(.l lyldi p h enylam me 

A mixture of 4-methyl-3'-carboxy-2-nit.rodiphenylamine (1 g, 3.11 
nimol) and palladium on activated carbon (5%, 0.1 g) m Me-OIl (25 ml) was 
hydrogenated at ambient pressure until the hydrogen uptake had ceased. 
The reaction mixture was filtered through crdite into a few milhlitres of 
ethereal hydrogen chloride. FA'aporation of solvent left the desired product 
(0.05 g, 2. Mi) mmol). 

St ep 3: I Aarlmxyphenvl )-5-met hylbon/.nnida /.olo 

A mixture of 2 amino-:r-carl)ox> -4-inot hyldiphenylamino O'i.OO g. 
! 1.1 mmol) and formic acid (00 ml) was refluxed fur lOh. Alter 
evaporation to dryness, the residue was dissolved m ethyl acetate (100 ml) 
and washed with water (100 ml) The organic phase was dried and 
'"•"api ■ rated The crude product v. a< purified by column cbn.mat orrapln 



WO W/.U923 



I'( I7<;B«)S/(I0322 



with methylene chloride as the eluenl. Yield 4.2 g. MI NMK (25()MHz, 
DMSO) o 2,17 (3H, s), 7.21 (111, dd. J- 1,1Hz). 7.53 (1H, d. J-8.3H/). 7.(50 
(111, s). 7.75 (1H, t, 4-7.811z), 7.95 <1H, m), 8.03 (111, m), 8.14 (1H, m) and 
8. 02 (1H, s). MS M ' 253. 

5 

Si tj> 4: 1-|3- (Morp h( > lin -1-ylcar honvDph e i iyll-5- mothvIben rami rinzok j 

A mixture of 1 -(3-carboxyphenyl) -5-methylben/amidazole (50 mg. 
0.10 mM), l-(3-dim(^hylammopropy])-;j-et,hyl earbodnmide, MCI (76 mg, 
0.30 mM), hydroxyben/.otriazole (53 mg, 0.39 mM) in dimethylformamide 

10 (2 ml) was treated with triet hylamine (80 pi, 0.30 mM) and morpholme (20 
pi, 0.22 mM) and the reaction stirred for 18 hours at room temperature 
under N 2 . Dilution with water and extractive work up with ethyl acetate 
was followed by chromatography on silica gel. Yield 37 mg. 'H NMR 
(3G0MHz, DMSO) 2.51 (3H, s), 3.47-3.73 (8H, m), 7.1G (1H, d, «J=8.3 Hz), 

15 7.41 (1H. d. J-8.3Hz), 7.45 and 7.47 (1H, dt, J=1.4Hz, 7.011/), 7. 57-7. GO 
(3H, m), 7. GO (1H, s) and 8.08 (111, s). MS M + 322. 

E XAMP LE 2 

20 1 - |3-(A 7 ,A T - 1 ) i o t hvlam u 1 < ))phe ny 1 J _- 5 -meth ylbenz imid az ole 

Prepared by an analogous procedure to that described in Example 1 
using diet hylamine. Ml NMK (3G0MH/,, CDCE) 1.10-1.24 (GH, m). 2.51 
(3H, s). 3.27-3,42 (211. m). 3.50-3.G4 (211, m), 7.1G (111. d, 4-8.3Hz), 7,12- 
7. 15 (211. m), 7.53 7. G2 (3H, m), 7.GG (111, s) and 8.08 (111, s). MS M' 308. 

2f i 

KXAMPLE 3 

1-1- 1- ( 1-1 : Vridy hnej h\ la nude jpln anj]-5-mi 'l hvjbenzimidazole 

Prepared by an analogous procedure to that described in Example I 
:{ " u.-ing 4-pyridy)mothvlnmine. Ml KM I! CiliO.MIJz. (M)(M ;) 2., 14 (3,1 I, s). 4.G8 
'Mi 4, 4- e !ii !/). , on ( ! I I. 4 I N :;l l/i . ' ' f > (111. 4 . . I (;,()[ 1/ ; :; r . ( ) [ I. 4 



WO W/3492J 



I'C "17f;iWX/(t0322 



A 8.3llz), 7.49 (Ill, s). 7.G1-/.GG (2H, in), 7.88 (111, s), 7.07-8.01 <2H, m), 
8. Hi (111, br t) and 8.49 (211, in). MS M ! 343. 

EX AMP LE 4 

5 

1 - [ 3-(2-PyridvlmethYlamido]a^ 

Prepared by an analogous procedure to that described m Example 1 
using 2-pyndylmethylamme. 'H NMR (250MHz, OMSO) 2.45 (3H, s), 4.01 
(2H, d, J=5.9Hz), 7.10 (111, ri, J=8.7Ilz), 7.20 (1H, dd, J=4.8 and 12.3H/7), 
10 7.30 (1H, d, J-7.8Hz). 7.55-7.59 (2H, m), 7.71-7.80 (2H, m), 7.88 (1H, d, 

J=8.9Hz), 7.90-8.02 (1H, d, J=7.7Ilz), 8.18 (1H, s), 8.30-8.35 (1H, m), 8.58 
(1 H, s) and 0.30 (1H, br t„ 4=5. 9Hz). MS 343. 



15 



EXAMPLE 5 



1 - [3-(Tbiomorpholiit-4-vlcaibonv])phenvll-5-meth vl be nzn mdazole 

Prepared by an analogous procedure to that described in Example 1 
using thiomorpholme. >H NMR (250Mllz, DMSO) 2.45 (311, s), 2.07 (411, 
br s), 3.03 (2H, br), 3.88 (211, br), 7.18 (1H. d. 3=8. 3Hz), 7.40-7.57 (3H, m), 
20 7.0G-7.78 (311. m) and 8.55 (1H, s). MS M • 338. 

EXAMPLE 6 

1 . L; H-1 - ljyjin)xyi>rpe ri dm J - vicar In i ny hp hen v 1 J - 5 1 m oj livlhon/imida/i ) le 
2;> Prepared by an analogous procedure to that described in Example 1 

using 1-hydroxypiporidine. 41 NMK (25()Mll/„ DMSO) 1.50 (211. br). 1.77 
(211. br), 2.43 (311, s), 3.24 (111. br). 3. 52 (211, bn. 8.72 (211. br). 4.82 (Hi. d. 

3.9Hz), 7 17 (111. d d 8.3Hz). 7.45-7.57 (311. nn. 7.05 7.71 (311, inland 
8 54 (111. s). MS M ' 330. 
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1: IMM urn hoUn-4-vlm< ahv])ph<mvll-r>-iwnthvlhe nzi midazole 

tiliiEJ; Mil- liydrojcvni othylpho nyl) - 5- mot hy 1 be n zi m i da zo le 

l^(3~( x ai'})oxy])li(;nyl)-;l-mothy]bcnznnKl;)/,()](> (2 g. 0.07!) mM) was 
dissolved in dry tetrahydrofuran (100 ml) and cooled to 0°C. Lithium 
aluminium hydride (7.9 ml, 1.0M solution) was added dropwise over 10 
minutes. Alter complete addition the reaction was heated to reflux for 4 
hours. The reaction was cooled and quenched by addition of water (2 ml) 
and 2N sodium hydroxide (4 ml). The reaction was diluted with ethyl 
acetate and filtered through hyflo, washing with ethyl acetate;. Dried over 
magnesium sulphate and evaporated (1.2 g). MS M* 239. 

kit ,ep_2: l-(n-('h]oroinethvlphenvl)-5-i n ethvlbenzimidazo]e HC 1 

l-(3-Hydroxymet,hylphenyl)-r)-methylbcnzimidazole (0.3 g, 1.2(5 mM) 
was dissolved in dichioromethane (3 ml). Thionyl chloride (92 pi, 1.26 
mM) was added and the reaction stirred for 30 minutes. Solvent 
evaporated to obtain product (0.36 g). MS M 4 257. 

^.UUL.3: L-[3.:(^lAljl>h^)jiii^^y 

1 (3-(' , hlorom(dhyl)phenyl-, r )-methylben/.imida/,f)le (0.11 g, ().:'{ 7 mM) 
was dissolved in dimet.hylform amide (5 ml). Potassium carbonate (52 mg. 
0.37 mM) was added followed by morpholme (97 ul, 1.11 mM) and the 
reaction heated to SO'C for 18 hours. Dilution with water and extraction 
with ethyl acetate was followed liy chromatography over silica gel ((' 1 mg). 
Ml NMK (360MHz. DMSO. TI'A) 2.54 (3,11. si. 3 17 (211. br). 3,. 3 1 (211. hr>. 
3. IS (2.1 1. br). 3.95 (211, br). 4.50 (211. 7. 1!) (Hi. d. 3 -5.711/.). 7.7S 7.94 
(511, in). K.US (HI. S ) and 9.94 (111. s). MS M 1 :-;oS. 
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KXAMl'I.K 8 

.1 :l'J : (ill) i dazoj- 1 -y line thy] )ph(mvI|-5-me t.h vlb (Mjyjjnjrl a zo 1 e 

l-(3-Chl()roract.hyl])honyl)-5-m(>lhylhenzimidazolo (0.1 g, 0.34 mM) 
5 was dissolved in dichloromcthano (5 ml), imidazole (92 mg, '1.30 mM) wan 
added and the reaction heated to reflux for 18 hours, then diluted with 
water and extracted into ethyl acetate;, dried (MgSC) 4 ) and purified by 
silica chromatography. Yield 34 mg. 'H NMR (250MZ, DMSO) o 2.44 (3H, 
s), 5.32 (2H, s), 6.92 (1H, t, J=0.9Hz), 7.1(5 (1H, d, J=8.3Hz), 7.29-7.35 (2H, 
10 m), 7.47 (1H, d, J-8.3Hz), 7.57-7. Gl (411, m), 7.83 (III, t, J=0.9Hz) and 
8.49 (1H. s). MS m/o 289. 
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CLAIMS: 



1 - A compound of formula I, or a .salt or prodrug thereof: 



^ Y— N' 
(I) 



wherein 

Y represents a methylene (CH2), earbonyl (C=Q) or thiocarbonyl 
(C=S) linkage; 

10 R" and R 2 independently represent hydrogen, hydrocarbon or a 

heterocyclic group; or R 1 and R', together with the intervening nitrogen 
atom, represent an optionally substituted heterocyclic ring selected from 
az.etidmyl, pyrrolidmyl, prporidmyl, piperazinyl, morpholinyl, 
tlnomor])holinyl and miidazolyl; 

1;> I'' 1 represents hydrogen, hydrocarbon, a heterocyclic group, halogen, 

eyano, trifluoromethyl, nit.ro, -OR il , -SR ;1 , SOR", -S()-K ;i , -SOvNR/'K 1 '. 
NR-'<R'\ -NK a COR h . -NR«CO,R>'. -COR". -0O 2 R'. -C()MR ;, R 1, or -OR"-. NOR 1 ': 
and 

R" and R 1, independent ly represent hydrogen, hydrocarbon or a 
-.0 heterocyclic grou]). 

A compound as claimed in claim 1 repp --'onled by form u la 11. 
and sails and prodrugs thereof: 



WO 98/34923 



26- 



Ft T/(;i59S/O0322 




(ID 



wherein 

Y 1 represents a methylene (CH 2 ) or carbonyl ((-=0) linkage; 

R 1:t represents hydrogen, halogen, cyano, mtro, trifluoromethyl, 
pyrrolyl, furyl, isoxazolyl, ammo, Cm, alkylamino, di(Ci (,)alkylamino, Ci- (; 
alkyl, d.o alkoxy, C 2 -c, alkylcarhonyl, Cm; alkylsulphonyl or -CR 4 =NOR 5 ; 
and 

R" and R 5 independently represent hydrogen, methyl or ethyl. 

3. A compound as claimed in claim 2 wherein Y 1 represents a 
carbonyl (C—O) linkage. 



'1- A compound as claimed in claim 2 or claim :{ wherein R 1:< 
> represents Cig alkyl. 



o. A compound selected from: 
H :5 Uiiorpholm-d -y lea rbonyl)phonyl]-:Vmothylben zinn da /olo: 
I -|d-( A^/Y^liet.li^daniHle^iihiMiyll-o-mi'tliylbeii/TinHl.'i/xik 1 ; 
l-p-i-t-l-l.yridylmetliylamidoipheny]] f> niethylben/.imiday.oie: 
1 [•> < ^pyridylme th via mido) phenyl J- f>- met bylben/imidayole; 
1 -|:'.-(f li lomorp ho! m - •! - v ica rlmny 1 (phony 1 ] - o-met !iv]I ie n/.imidazole; 
1 -| : > ( l-hydroxypipendin- ] ■■vlcarbonybphenyl] :i-mct hylh'ny,inuda/olo; 
1 |:; (iti(»r])h()liii--1-yhiH-thyr}ph(Miyl]-;>-inel.liyll)('n/uinday.(il(', 
and salt.--, and prodrugs I hereof 



WO 98/34923 



-?7- 
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*!. A compound selected from: 
1 [ii (imidazo]-l-ylin(^thyl)phenyl]-5-met hylbenzimidazole; 
and salts and prodrugs thereof. 

7. A pharmaceutical composition comprising a compound of 
formula 1 as defined in claim 1 or a pharmaeeutically accept able salt; 
thereof or a prodrug thereof in association with a pharmaeeutically 
acceptable carrier. 

8. The use of a compound as claimed in any one of claims 1 to G 
for the manufacture of a medicament for the treatment and/or prevention 
of anxiety. 



1;> 9 - The use: of a compound as claimed m any one of claims 1 to G 

lor the manufacture of a medicament for the treatment and/or prevention 
of convulsions. 

10. A process for the preparation of a compound as claimed in 
^0 claim 1 , which comprises: 

(A) reacting a compound of formula 111: 



Nil, 
Nil 



(III, 



WO 98/3-W2J l>C I7C.IW8/00322 

-?8- 



wherem Y, K 1 , R- : and IV are as defined m claim I; with formic acid; or 
(H) t reat ing a compound of formula IV: 



M 

/ 

" N 



K 



(IV) 



whoroin R', R 2 and IV are as defined in claim 1; with a reducing agent; or 

(C) treating a compound of formula IV as defined above with 
10 Lawessoif s reagent or phosphorus pentasulphide; or 

(D) reacting a compound of formula V with a compound of formula 

V] : 

i 

ir, (V. .vi. 

wherein R 1 . W and R •'■ are as defined in claim 1 . and I , repre-enf < a 
suitable leaving group: or 



WO 9S/34«)23 



-?<)- 



(K) reading a compound of formula VI as defined above with a 
compound of formula VII: 



CVII) 



wherein R 3 is as defined in claim 1, and Q represents a reactive 
carboxylate moiety; and 



(K) if desired, converting a compound of formula J initially obtained 
into a further compound of formula I by standard methods. 

11. A method for the treatment and/or prevention of anxiety 
which comprises administering to a patient in need of such treatment, an 
effective amount of a compound of formula 1 as defined in claim ] or a 
pharmac.eut.ie.ally acceptable salt thereof or a prodrug thereof. 

12. A method for the treatment and/or prevention of convulsions 
which comprises administering to a patient m need of such treat ment an 
effect ive amount of a compound of formula I as defined m claim 1 or a 
pbarmaceutically acceptable salt thereof or a prodrug thereof. 
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